Abstract. The pyrimidine compounds are a class of nitrogen-containing heterocyclic compounds. 5-(4-bromophenyl)-4, 6-dichloropyrimidine is an important intermediate in the synthesis of pyrimidines, dimethyl2-(4-bromophenyl) malonate and 5-(4-bromophenyl) pyrimidine-4,6-diol are important intermediates in compound 1. In this work, a rapid synthetic method for compound 1 was established. The compound 1 was synthesized from the commercially available methyl 2-(4-bromophenyl) acetate through three steps. The structure was confirmed by MS and 1HNMR. Furthermore, the synthetic method was optimized. The total yield of the three steps was 52.8% (calculated from methyl 2-(4-bromophenyl) acetate).
Introduction

-(4-Bromophenyl)-4, 6-dichloropyrimidine (1) is a key intermediate and has a wide range of applications in the pharmaceutical and chemical fields. N -( -( 4 -bromophenyl ) -6 -
chloropyrimidin -4 -y l ) butane-1-sulfonamide [1] (2) was designed and synthesized basing on 5-(4-bromophenyl)-4, 6-dichloropyrimidine. 5-(4-bromophenyl)-4-(2-((5-bromopyrazin-2-yl) oxy) ethoxy) -6-chloropyrimidine [2] (3) was synthesized according to 5-( 4 -bromophenyl )-4, 6-dichloropyrimidine. Bolli M, Boss C, Clozel M [3] et al. used 5-( 4-bromophenyl )-4, 6-dichloropyrimidine as a key intermediate to synthesize 1-( 5 -( 4 -bromopheny l) -6-chloropyrimidin -4-yl ) -N -( 2-methoxyethyl ) methanesulfonamide [4] (4). The structures of representative compounds were shown in Fig. 1 As have been reported, 5-(4-bromophenyl)-4, 6-dichloropyrimidine was an important intermediate for synthesis those active compounds. Matulenko M A, PaIght E S, Frey RR, et al [5] make 5-(4-bromophenyl)-4, 6-dichloropyrimidine in good yields. CuccIa S J [6] and K hetrapal C L [7] synthesized some similar compounds. In this paper, we summarized and optimized the above methods and the synthetic methods reported in the literature. Using methyl 2-(4-bromophenyl) acetate to synthesize dimethyl 2-(4-bromophenyl) malonate, then synthesize 5-(4-Bromophenyl) pyrimidine-4, 6-diol and 5-(4-bromophenyl)-4, 6-dichloropyrimidine. 
Materials and methods
The Melting point(M.P) of compounds was taken by X-4 type digital melting point apparatus manufactured by Beijing Tektronix, Inc. (temperature Degree without more positive).Mass spectra (MS) were taken in ESI mode on Agilent 1100 LC-MS. H NMR was taken by a Bruker ARX-300 NMR analyzer. TLC analysis was carried out on silica gel platesGF254 (Qin dao Hai yang Chemical, China) .All the materials were obtained from commercial suppliers and used without purification, unless otherwise specified.
Synthesis of compounds
The structures and the synthetic route were shown in Scheme 1.
Scheme1. The synthetic route of compound 1 Reagents and conditions:(a) THF, NaCl, 25℃-27 ,15h; (b) Anhydrous methanol, Na, ℃ semiamitraz chloride, 3.5h; (c) Phosphorus oxychloride.
Dimethyl 2-(4-bromophenyl) malonate (6)
A solution of methyl 2-(4-bromophenyl)acetate (5) (206.8 g, 0.9 mol) in THF (400mL), then it was added drop-wise to a suspension of sodium hydride (65.0 g,2.71 mol) in THF solution(1000mL) at room temperature, control the drip rate and the temperature was kept 25 ~ 27 , when dropping ℃ was completed, keep the temperature for 1h, then dimethyl carbonate (DMC) (325.1 g, 3.6 mol) was added, keep the reaction for 14 h. After cooling to -10 , the solution is adjusted to pH 6~7 using ℃ hydrochloric acid (36%) then removed THF under reduced pressure, ethyl acetate (1600mL) was added to the solution, the organic phase was washed with hydrochloric acid solution (1 mol/L, 36%) saturated brine and was dried by magnesium sulfate, then it was distilled under reduced pressure to afford yellow oil. The yellow oil was solidified by cyclohexane, after mixture was filtered and driedto obtain yellow solid, then re-crystallized with ethanol-acetone (5:2) 
5-(4-Bromophenyl) pyrimidine-4, 6-diol (7)
Sodium (46.9g, 2.0mol) was slowly added into methanol (600mL) at 0 . Dimethyl ℃ -2 -( 4 -bromophenyl ) malonate(192.9g,0.67mol) was dissolved in methanol (380mL) added into the solution of sodium methoxide, after dropping, keep the reaction for 1h at roo was added, heated to 40 for 3.5 h. After cooling to room temperature, methanol was distilled off under reduced ℃ pressure, the solution of citric acid was added into the residue and stirred for 1 hours. The precipitated solid was suction filtered, and the solid w m temperature, then formamidineas washed with water, then dried to give a yellow solid. The crude product was added into cyclohexane (900mL) was stirred for 3h at room temperature, then the precipitated solid was suction filtered, the solid was washed with cyclohexane and dried to obtain7 as light yellow solid (149. 
Conclusions
In conclusion, 5-( 4-bromophenyl )-4, 6-dichloropyrimidine was synthesized from the commercially available methyl 2-(4-bromophenyl) acetate through three steps. The synthetic method of compound 1 and the reactions conditions were optimized. Its structure was confirmed by MS and 1 HNMR spectrum.
